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or rectilinear, and none tangential; and where the viscosity would be zero; which condition would be attainable, if at all, only when the temperature were infinite and the quantity-factor of heat at its maximum, as shown by the axis NM. Such a state of affairs would be exhibited by the point H of Fig. 12, if pushed far enough up (that is, to an infinite distance) to bring it into coincidence with the axis NM to which GH is asymptotic. This axis is therefore that of the so-called "perfect"—or, as I prefer to call it, the "absolute"—gas.
Between these two unattainable extremes, or purely mathematical limits, all natural action, thermodynamic or otherwise, occurs—surging back and forth in stable equilibrium about some central mean energetic or thermal condition. In so far as it gains approach to the vertical axis of zero solidity, or gaseous perfection, it gains fluidity, elasticity, expansivity and adaptability for work-performance. And in this sense it is true that, to the extent to which matter possesses those qualities which, if existing alone, would constitute it a "perfect" gas, it exhibits faculty for thermodynamic labority. But equally true is it that in so far as it gains approach to the horizontal axis of zero gaseousness, or perfection of solidity, it gains faculty for impact, friction and gravitational work-performance; in other words—to coin a parallel term—for dynamotherrnal thermogy. And these two contrasted faculties, it seems to me, are of equal importance and deserve equal prominence in thermodynamic discussion.
Neither limit of thermal attributes can matter ever reach. Yet each of these limits has its proper use, as a base of reference. Some writers on thermodynamics, if not all, have preferred to enter the topic from the lunit properly called the "absolute" gas as their base of reference. To this plan, so carried out that the student sees the true relation between base of reference and all natural action, there can be little objection.
The writer has much preferred, however, to enter the topic from the other limit, that of the "absolute" solid, by studying first the elements of energetics as they would occur between two mass-portions each of which is apparently a solid unit. This is natural because, in the first place, the growing boy has dealt almost entirely with solids, in work and play, and all his concepts of mechanical action are based thereon. In the second place, the mechanics of solids is already reduced to an exact mathe-